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What is claimed is: 



1. A method of forming a barrier layer on a semiconductor device 
comprising : 

providing a substrate including at least one semiconductor 

layers- 
fabricating the semiconductor! device proximate to the 

substrate; 

depositing a silicon-containing material from a silicon 
source over at least a portion ofl the semiconductor device; and 

processing the silicon-containing material with a reactive 
agent selected to react with sJilafcon atoms of the silicon- 
containing material to form the jbOTrrier layer. 



2. The method of claim 1, wher 
silazane . 



Bin the silicon source is a 



3. The method of claim 1, wheiein the silicon source is selected 
from the group comprising hexanethyldisilazane, 
tetramethyldisilazane, octametiylcyclotetrasilazine, 
hexamethylcyclotrisilazine, di^thylaminotrimethylsilane and 
dimethylaminotrimethylsilane . 
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4. The method of claim 1, wherein the silicon- containing 
material is from a silane source, 

5. The method of claim 1, wherein tjhe reactive agent is selected 
from the group comprising Nh^, N2, oL O3, N2O and NO. 

6. The method of claim 1, wherein /the barrier layer is primarily 
nitride . 

/J 

/] 

7. The method of claim 1, where^i^ the barrier layer is primarily 
oxide . 



8. The method of claim 1, wherein the barrier layer is primarily 
oxynitride . 



9. A method of forming a barrier layer comprising: 

providing a substrate including at least one semiconductor 
layers- 
fabricating a first ser|iconductor device proximate to the 
substrates- 
depositing a silicon-cbntaining material over at least a 
portion of the first semiconductor device; 
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processing the silicon-containing marterial with a reactive 
agent selected to react with silicon atoms of the silicon- 
containing material to form the barrier/ layer ; and 

fabricating a second semiconductor device over the barrier 
layer. / 

10. The method of claim 9, whereiry the reactive agent is NH3 and 
the barrier layer is primarily nityiride. 

11. A method of forming a barj^^r layer comprising: 
providing a silicon substrate including at least one 

semiconductor layer; / 

vapor depositing a silic<^n-containing material from a 
silazane source over at leasn a portion of the silicon substrate; 
and / 

processing the siliconf containing material in a reactive 
ambient selected to react \flith silicon atoms of the silicon- 
containing material at a processing temperature, a processing 
time and a processing pressure. 

12. The method of claim /ll, wherein vapor depositing a silicon- 
containing material and processing the silicon-containing 
material are repeated an least once. 



Attorney Docket No. : 
MIO 0059 PA / 98-733 



13. The method of claim 11, wherein the^ processing temperature 
is about 850°C, the processing time is about 60 seconds and the 
processing pressure is about 450 Torr. 



14. A method of forming a. barrier layer in a semiconductor 

device including a transistor structure, said transistor 

La structure including a source, a drai/n and a gate oxide layer 
O / 

O formed over an active area between said source and drain, said 

W / 
10 kfi method comprising: 

depositing a silicon-contaJ|Ki\ig material over at least a 

/ 

portion of the transistor structtte; 

processing the silicon-contkining material in a reactive 
ambient to form the barrier layer; and 



15 lU forming a gate electrode over the barrier layer. 

/ 



15. The method of claim 14 further comprising: 
doping the gate electrode with phosphor. 



20 16. The method of claim 141 further comprising: 
doping the gate electrode with boron. 
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17. The method of claim 14, wherein procesping the silicon- 
containing material in a reactive ambient iomprises processing 
the silicon-containing material in an oxidizing agent causing 
silicon atoms of the silicon-containing material to bond with 
oxygen atoms of the oxidizing agent. 

18. A method of forming a capacitor defice with a barrier layer, 
the method comprising: 

forming an electrode over a subsl^rate; 

depositing a silicon-containin^V^^erial over the electrode; 

processing the silicon-contain^fr^ material using rapid 
thermal nitridation with a nitridizfng reactant to form the 
barrier layer; and 

forming a dielectric layer over the barrier layer. 

19. A device comprising: 
a substrate having at leasti one semiconductor layer; 
a semiconductor device fabricated proximate to the 

substrate; and / 

a silicon-containing barrier layer formed over at least a 
portion of the semiconductor ^evice by subjecting silicon- 
containing material in a precursor layer formed over the portion 
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of the semiconductor device to a reactive agent selected to react 
with silicon of the silicon-containing material. 

20. The device of claim 19, wherein th^ silicon-containing 
barrier layer is oxynitride. 

21. A semiconductor device comprising 
a substrate; 

a source formed in the substrat^fe; 

a drain formed in the substrat 

a gate oxide formed over the|^'ubstrate; 

a silicon-containing barrier* /La;^r vapor deposited over the 
gate oxide and processed in a reactive ambient; and 

a gate electrode formed oveif the silicon-containing barrier 
layer. 

22. The semiconductor device of claim 21, wherein the silicon- 
containing barrier layer is processed for at least 60 seconds at 
a pressure of 450 Torr and atja temperature range of 700 °C to 
900°C. 



23. The semiconductor devic^ of claim 21 further comprising: 
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a second silicon-containing barrier/ layer vapor deposited 
over the gate electrode and processed in a reactive ambient. 

24. The semiconductor device of claim /21, wherein the silicon 
containing barrier layer is formed from hexamethyldisilazane . 



25. The semiconductor device of clad/m 21, wherein the reactive 



O ambient is a nitridizing agent an 
yj nitride. 



10 
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barrier layer is primarily 



26. The semiconductor device of /claim 21, wherein the reactive 
ambient is an oxidizing agent and the barrier layer is primarily 
oxide . 

27. A semiconductor device obmprising: 
a substrate having at Least one semiconductor layer; 
a metal layer formed over the substrate; and 

a silicon-containing parrier layer formed over the metal 
layer by depositing a silicon-containing material over the metal 
layer and causing silicon/ atoms of the silicon-containing 
material to react with a ireactant . 



28. A semiconductor d^^^ice comprising: 
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a substrate having at least one semi conductor layer; 
a transistor structure formed proximate to the substrate, 
the transistor structure having: 

a source formed in the substrate; 
5 a drain formed in the suhfstrate; and 

a gate oxide layer formed over the substrate 
substantially between the source and drain; and 
n a primarily oxide silicon-contaiimng barrier layer formed 

y over the gate oxide layer by reacting/silicon atoms of the 
10 yi silicon-containing barrier layer ^i^Wa. primarily oxidizing 
reactant . 

29. A semiconductor device compria^ing: 

O a substrate having at least c/ne semiconductor layer; 

nj 

15 a transistor structure formejd proximate to the substrate, 

the transistor structure having: 

a source formed i/n the substrate; 
a drain formed ifi the substrate; and 
a gate oxide la^jer formed over the substrate 
20 substantially betweejfi the source and drain; and 

an oxynitride silicon containing barrier layer formed over 
the gate oxide layer by reacting silicon atoms of the silicon- 



O 
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containing barrier layer with atApandizing and nitridizing 



reactant . 
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30\ A capacitor device comprising: 

a first electrode formed over a substrate; 

a primarily initride silicon-containing barrier layer formed 
over the electrode; 

a dielectric I layer formed over the primarily nitride 



Mr 

Q 

o 

W silicon-containing barrier layer; and 



a second elecprode formed over the dielectric layer. 

31. A computer sydtem comprising: 
at least one pj^ocessor; 
a system bus; 

a memory devic^ coupled to the system bus, the memory device 
including one or more memory cells comprising: 
a substratle; 

a drain fqrmed in the substrate; 
a source rail formed in the substrate; 
a first 03<ide layer deposited over the substrate 



stretching from the 
a silicon 



first oxide layer; aid 



drain to the source rail; 

::ontaining barrier layer deposited over the 
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a gate electrode deposited q{ver the silicon-containing 
barrier layer. 
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